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Fig. 1. Concept ofmulti-phase computation using Cartesian grid.
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$\frac{\partial u_{j}}{\partial x_{j}}=0$ (1)
$\frac{\partial u_{j}}{\partial t}+u_{J}\frac{\partial u_{t}}{h_{\text{ }}}=\frac{1}{\rho}\frac{h_{j}j}{\partial x_{j}}+F_{l}$ (2)
$u_{j}$ i-th ($i=3$ ) $P$ $\rho$ $\sigma_{rj}$.
CCUP Poisson
$\frac{\partial}{\partial x_{j}}(\frac{1\partial p^{*+1}}{\rho\partial x_{i}})=\frac{1\partial u_{i}}{\Delta ta_{j}}$ (3)
( ) CIP








Fig.2 Schematic view of2-D wave channel used in numerical computations
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Fig.3 Snapshots at $\iota/m=17.3$ (at $m=1.0\sec$) Fig.5 Snapshots at $t/Tw=17.3$ (at $Tw=0.7\sec$)
$t\prime 7_{u}$.
Fig.4 Timc histories of body motions and wave Fig.6 Time histories of body motions and wave
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$\eta=(1-\zeta^{2})(1-\xi^{2})(1+a_{2}\xi^{2}+a_{4}\xi^{4})+\zeta^{2}(1-\zeta)(1-\xi^{2})^{4}$ (5)










T ble 1 Principal dimensions ofthe ship model
Fig.8 $L$ $ations$ of pressure measurement
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3 $(Tw)$ $(\lambda)$ $(H)$
Table 2 Table 2 3
Table2 Experimental conditions
3 Fig. 10
$x$ $-2.6L\sim 4.9L$ $y$ $-2.1L\sim 2.1L$ $z$ $-1.3\iota\sim\iota.3L$ (
$x$ )
$n$ $x$ $y$ $z$ 165x80xl00 $(=1,320,000)$
$x$ $\Delta x=0.006L$ $y$
2 $\Delta y=\Delta z=0.OOSL$
$Tw$ $\Delta t/m=5x10^{-4}$
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Fig.10 3-Dnumerical wave tank
( ) $Fn=U_{0}/\sqrt{Lg}=0.15$ $\lambda/L=1.O$
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Fig.11 Free-surface profiles at $\lambda/L=1.0$ and $Fn=0.15$ for motion-free case (Left: $experiment$
Right: computation)
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Fig. 12 Wave-induced ship motions at $\lambda/L=1.0$ and $Fn\approx 0.15$ for motion-free case
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